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Abstract. Identification of a small but valuable earthworm material collected on Batanta and the neighbouring small Birie 
Island in 2014 and 2019 resulted in recording five species. The only acanthodrilid species in the sample, Dichogaster annae 
(Horst, 1893), is a widely introduced circumtropical peregrine worm. The two closely related Polypheretima species, P. 
annulata (Horst, 1883) and P. fakfakensis (Cognetti, 1908), bear a typical West Papuan distribution. Amynthas halmaherae 
(Michaelsen, 1896) is found from North Maluku to New Britain. 4. hendersonianus (Cognetti, 1914) was most probably 
introduced to its type locality, the Henderson Island, and its natural range covers New Guinea and the neighbouring islands. 
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INTRODUCTION 


B with its 453 km? area, is the smallest 
member of the Raja Ampat island group 
located in West Papua, Indonesia. Almost 
untouched rainforest covers the island. Its highest 
point is 1184 m (Kovacs et al. 2015a). 


Its invertebrate fauna is only partially studied; 
there are published data just on certain groups, 
e.g., Decapoda (Wowor & Ng 2009), Heteroptera 
(Polhemus & Polhemus 2000, 2011), Hymeno- 
ptera (Nugroho et al. 2010) and Coleoptera 
(Baehr 2011, Shaverdo et al. 2016). Systematic 
surveys, initially of the aquatic insect fauna, be- 
gan in 2010 (Kovacs et al. 2015a), and were later 
extended to other animal groups as well. These re- 
searches provided a huge amount of new data and 
resulted in descriptions of several new species 
(Olah 2012, 2013, 2014, Olah & Kovacs 2015, 
2018, Kovacs et al. 2015b, Varga & Pall-Gergely 
2017). 


Regarding its earthworm fauna, Batanta is 
totally unknown. Moreover, we have only spo- 
radic data from the whole West Papuan region 
(Horst 1883, Cognetti 1908, 1911, 1912, 1913a, 


1913b, 1914b, 1915, 1922, Michaelsen 1910, 
1923, 1938, Ude 1905, 1932, Easton 1979). Dur- 
ing the expeditions in 2014 and 2019, as a by- 
product of other collecting activities, a small a- 
mount of earthworm material was also collected 
for the first time from Batanta and the neigh- 
bouring small Birie Island. The results are herein 
presented. 


MATERIAL AND METHODS 


Earthworms were collected by hand-sampling 
i.e., searching under fallen logs, etc. The speci- 
mens were killed and fixed in 75% ethanol and 
deposited in the earthworm collection of the 
Hungarian Natural History Museum (HNHM/ 
AF). In the descriptions, the segment positions are 
indicated with Roman numerals and interseg- 
ments with Arabic numerals. 


TAXONOMY 
Family Acanthodrilidae Claus, 1880 


Dichogaster annae (Horst, 1893) 


Benhamia annae Horst, 1893: 32. 
Dichogaster (Diplothecodrilus) annae: Csuzdi 2010: 194. 
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Material examined. HNHM/AF5686 1 ex., In- 
donesia, West Papua, Batanta Island, valley of 
Weras stream, S00?49'42.05" E130°38712.23”, 
27.01.2014, leg. P. Juhász, T. Kovács. 


Family Megascolecidae Rosa, 1891 
Amynthas halmaherae (Michaelsen, 1896) 
(Figures 1—4) 


Perichaeta halmaherae Michaelsen, 1896: 208. 

Pheretima halmaherae: Ude 1905: 461. 

Pheretima (Pheretima) halmaherae: Ude 1932: 147. 

Amynthas halmaherae halmaherae: Sims & Easton 
1972: 234, Blakemore 2007: 45. 


Material examined. HNHM/AF5708 1 ex., In- 
donesia, West Papua, Batanta Island, valley of 
Warmon stream, between the lower and upper 
waterfall, S00°50’04.50” E130°42’54.01” and 
S00°50’23.5” E130?42'35.18", under fallen log, 
09.02.2019, leg. R. Horvath, P. Juhász, E. 
Kondorosy, T. Kovács. 


Figures 1. Amynthas halmaherae (Michaelsen , 1896). 
Ventral view of the clitellar region. fp — female pore, 
pap = papillae, mp = male pore 


Description. External characters. Body length 
157 mm, diameter 5 mm. Segment number 110. 
Colour stripy purple brown dorsally, paler ven- 
trally. Prostomium epilobous. First dorsal pore in 


130 


11/12. Setae perichaetine, setal number on seg- 
ment I[-20, V=31, X=51, XIII-55, XX-53, 
XXVI-57. Clitellum annular on XIV-XVI. Sper- 
mathecal pores ventral, two pairs in 7/8/9, five 
setae between them. Female pore on XIV. Male 
pores superficial on XVIII on an oval porophore, 
with a 10 setae hiatus between them. Genital 
markings in XVII: one pair presetal ventrally, one 
pair postsetal ventrally and one pair postsetal 
laterally; in XVIII: one papilla posteromedial and 
the other posterolateral to each male porophore; in 
XIX: one single postsetal laterally (Fig. 1). 

Internal characters. Septa 5/6—7/8 and 10/11— 
12/13 thickened. Gizzard in VIII-X. Intestinal 
caeca paired in XXVII, simple, extending anteri- 
orly to XXIV (Fig. 2). Last hearts paired in XIII. 
Spermathecae two pairs in VIII and IX. Ampulla 
sac-shaped with a stout duct, diverticulum with a 
curved stalk and an oval seminal chamber (Fig. 
3). Holandric, testes in paired testis sacs in X, XI. 
Seminal vesicles paired in XI, XII. Prostatic 
glands paired in XVII-XIX, racemose. Ducts 
muscular, straight (Fig. 4). Accessory glands pre- 
sent, small, sessile and round. Excretory system 
meroic. 


Remarks. Our specimen somewhat differs 
from the original description in the distribution of 
the genital markings, and has fewer setae after 
segment XIII. 


Amynthas hendersonianus (Cognetti, 1914) 
(Figures 5-7) 


Pheretima hendersoniana Cognetti, 1914a: 255. 
Amynthas hendersonianus hendersonianus: Sims & 
Easton 1972: 234, Blakemore 2007: 46. 


Material exmained. HNHM/AF5705 2 ex., 
Indonesia, West Papua, Birie Island, Papua 
Paradise Eco Resort, marsh, under fallen log, 
S00°46’ 14” E130?44'51", 16.02.2019, leg. T. Ko- 
vács. HNHM/AF5707 2 ex., Indonesia West Pa- 
pua, Batanta Island, valley of Warai stream, from 
soil, between S00°50’25.19” E130°34’ 59.19” 
and S00950'59.3" E130?35'18.0", 22.02. 2019, 
leg. R. Horváth, P. Juhász, E. Kondorosy, T. 
Kovács. 


Description. External characters. Body length 
90—96 mm, diameter 3.5-4 mm. Segment number 
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Figures 2-4. Amynthas halmaherae (Michaelsen, 1896). 2 = intestinal caecum. 3 = Spermatheca. 4 = prostate gland. 
amp — spermathecal ampoule, div — spermathecal diverticulum. 


104—116. Colour purple brown dorsally, pale ven- 
trally. Prostomium epilobous. First dorsal pore in 
11/12. Setae perichaetine, setal number on seg- 
ment I[I-28, VI-39, X=52, XIII-54, XVII-61, 
XXVIT-64. Clitellum annular on XIV-XVI. Sper- 
mathecal pores ventral, two pairs in 7/8/9, four 
setae between them. Female pore on XIV. Male 
pores superficial on XVIII, with an 8 setae hiatus 
between them. Genital markings one pair presetal 
in IX and X, one or two pairs presetal in XVII 
ventrally, one pair ventrally in 17/18 and one or 
two laterally, one pair between male pores in 
XVIII, one pair postsetal laterally in XVIII, two 
pairs in 19/20 ventrally, one pair in 20/21 (Fig. 5), 
one single on left in 21/22 in one specimen. 
Internal characters. Septa 10/11—13/14 slight- 
ly thickened. Gizzard in VIII-X. Intestinal caeca 
paired in XXVII, simple, extending anteriorly to 
XXIII. Last hearts paired in XIII. Spermathecae 
two pairs in VIII and IX. Ampulla heart-shaped 
with a stout duct, diverticulum with a curved stalk 
and an oval seminal chamber (Fig. 6). Holandric, 
testes in paired testis sacs in X, XI. Seminal ve- 
sicles paired in XI, XII. Prostatic glands paired in 
XVI-XIX, racemose. Ducts muscular, slightly S- 
shaped (Fig. 7). Accessory glands present, small, 
sessile and round. Excretory system meroic. 


Remarks. Our specimens differ slightly from 
the original description in the position of the first 
dorsal pore (11/12 vs. 12/13), the setal numbers 


and the genital markings, but are similar in any 
other characteristics. Due to the bad conditions of 
the preserved specimens, setal counts were taken 
from one specimen only. 


Cognetti (1914b) described Pheretima hen- 
dersoniana var. coelogaster (now treated as sub- 
species) based on the differences in the distri- 
bution of the genital markings and the presence of 
a concave connection ventrally on segment XVIII. 
Regarding these characters, it is questionable 
whether coelogaster represents an independent 
taxon. 


Polypheretima annulata (Horst, 1883) 
(Figures 8—9) 


Megascolex annulatus Horst, 1883: 195. 
Polypheretima annulata: Easton 1979: 35, Blakemore 
2007: 7. 


Material examined. HNHM/AF5706 1 ex., In- 
donesia, West Papua, Batanta Island, valley of 
Tanjung Lampu River, under bark, between 
S00°54’ 18.6” E130?36'48.6" and S00°53’43.0” 
E130?36'38.5", 12.02.2019, 12.02.2019, leg. R. 
Horváth, P. Juhász, E. Kondorosy, T. Kovács. 


Description. External characters. Preadult 
specimen. Body length 117 mm, diameter 5 mm. 
Segment number 131. Colour dark purple dorsal 


131 


Szederjesi: The first earthworm records from Batanta Island 


Figures 5-7. Amynthas hendersonianus (Cognetti, 1914). 5 — ventral view of the clitellar region. Pap — papillae, mp — male pore. 
6 = spermathecae, 7 = prostate gland. 


ly, pale ventrally. Prostomium epilobous. First 
dorsal pore in 11/12. Setae perichaetine, setal 
number on segment VII-44, XX=59. Clitellum 
annular on XIV-XVI. Spermathecal pores two 
pairs in segment VII and VIII, presetal, 0.5 body 
circumference apart. Female pore on XIV. Male 
pores superficial on XVIII on a small porophore, 
with 19 setae between them. Genital markings 
preclitellar presetal one pair on VII and VIII, 
postsetal one pair on VII ventrally to the 
spermathecal pores. 

Internal characters. Septa 5/6—7/8 and 9/10— 
13/14 thickened. Tufted nephridia in V and VI. 
Gizzard in VIII-IX. Intestinal origin in XV, caeca 
absent. Last hearts paired in XIII. Spermathecae 
two pairs in VII and VIII. Ampulla sac-shaped, 
diverticulum ca. half as short as the ampulla, with 
a slightly bent thin stalk (Fig. 8). Holandric, testes 
in paired testis sacs in X, XI. Seminal vesicles 
paired in XI, XII, pseudovesicles in XIII. Prostatic 
glands paired in XVII-XIX, racemose. Ducts 
muscular, hook-shaped (Fig. 9). Accessory glands 
absent. Excretory system meroic. 
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Polypheretima fakfakensis (Cognetti, 1908) 
(Figures 10-11) 


Pheretima fakfakensis Cognetti, 1908: 1. 
Polypheretima fakfakensis: Easton 1979: 36, Blake- 
more 2007: 35. 


Material examined. HNHM/AF5685 1 ex., In- 
donesia, West Papua, Batanta Island, valley of 
Waridor River, under fallen log, between S00? 
50'30.55" E130°31°30.54” and S00°52’ 09.66” 
E130?32'11.54", 18.01.2014, leg. R. Horvath, P. 
Juhasz, T. Kovacs. 


Description. External characters. Body length 
169 mm, diameter 7 mm. Segment number 136. 
Colour stripy dark purple dorsally, pale ventrally. 
Prostomium epilobous. First dorsal pore in 11/12. 
Setae perichaetine, setal number on segment 
VII-51, XX=61. Clitellum annular on XIV-XVI. 
Spermathecal pores three pairs in segment VII, 
VIII and IX, presetal, 0.4 body circumference 
apart. Female pore on XIV. Male pores superficial 
on XVIII on a circular porophore, with 24 setae 


Szederjesi: The first earthworm records from Batanta Island 


Figures 8-9. Polypheretima annulata (Horst, 1883). 8 — spermatheca. 9 — prostate gland. 
amp = spermathecal ampoule, div = spermathecal diverticulum 


Figures 10-11. Polypheretima fakfakensis (Cognetti, 1908). 10 = spermatheca. 11 = prostate gland. 
amp- spermathecal ampoule, div — spermathecal diverticulum. 


between them. Preclitellar genital markings pre- 
setal on VII and VIII, ventrally to the sperma- 
thecal pores. Postclitellar genital markings on 
XVIII, one pair presetal and one pair postsetal 
both ventrally to the male pore. 


Internal characters. Septa 5/6—7/8 and 10/11— 
12/13 thickened, 8/9 absent. Tufted nephridia in V 
and VI. Gizzard in VIII-IX. Intestinal origin in 
XV, caeca absent. Last hearts paired in XIII. 
Spermathecae three pairs in VIL, VIII and IX. 
Ampulla sac-shaped, diverticulum ca. third as 


short as the ampulla, with a basally bent thin stalk 
(Fig. 10). Holandric, testes in paired testis sacs in 
X, XI. Seminal vesicles paired in XI, XII, pseudo- 
vesicles in XIII. Prostatic glands paired in XVII- 
XIX, racemose. Ducts muscular, hook-shaped 
(Fig. 11). Accessory glands absent. Excretory 
system meroic. 


Remarks. Our specimen differs from the obser- 
vations of Easton (1979) in the position of the 
preclitellar markings, which are on segment VII 
and VIII similarly to P. annulata. 
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DISCUSSION 


The recent earthworm surveys carried out on 
Batanta Island resulted in recording the presence 
of five species. Among them, Dichogaster annae 
is a widely introduced circumtropical peregrine 
species, but the other four seem to possess more 
restricted ranges. 


Michaelsen (1896) described Amynthas halma- 
herae from Halmahera Island, North Maluku, In- 
donesia together with six subspecies. The differ- 
ences among these subspecies are very scanty, 
including mostly the size, colouration and the 
genital markings. Moreover, some of them were 
described on the basis of a single preadult speci- 
men. Therefore, a thorough revision is needed to 
clarify the taxonomic status of these subspecies. 


Ude (1905, 1932) recorded A. halmaherae 
from New Britain, Nissan Island and a small 
island near the Mussau Island, which suggests that 
it has a wider range stretching from North Maluku 
east to New Britain. 


Amynthas hendersonianus was originally de- 
scribed from the Henderson Island (Cognetti 
1914a). Later, Cognetti (1914b) described the 
varietas coelogaster — now treated as subpspecies 
— from Sungai Sermowai, West Papua. However, 
the slight differences raise the question whether it 
could be regarded as a separate taxon. Besides, as 
the Henderson Island is a relatively young atoll 
island emerged between 855—540 kyr (Blake 
1995), the probability of occurrence of an en- 
demic earthworm species there is quite low. 
Therefore, it was much likely to be introduced to 
the Henderson Island and has its origin elsewhere, 
covering the island of New Guinea and possibly 
Batanta as well. 


There are a couple of species very close to A. 
hendersonianus and also to each other: A. omtrek- 
ensis (Cognetti, 1911), A. misellus (Cognetti, 
1913), A. miserus (Cognetti, 1913) and A. keianus 
(Michaelsen, 1924). Unfortunately, some of them 
were described on the basis of a single specimen 
(A. misellus, A. miserus) so, their validity remains 
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in question. Nevertheless, a revision cannot be 
accomplished without further collections from the 
type localities. 


The two Polypheretima species, P. annulata 
and P. fakfakensis, are well recognizable by their 
segmental presetal spermathecal pores. The main 
difference between the two species is the number 
of spermathecae (2 pairs in annulata and 3 pairs 
in fakfakensis). According to Easton (1979), P. 
fakfakensis is the western species with its distri- 
bution covering Misool Island, Kepala Burung 
and the Fakfak region. P. annulata was previously 
found on the Aru Islands and Southwest New 
Guinea. Now the new data show that the two 
species' distributions overlap on Batanta Island. 


Earthworms weren't the focal animal group of 
the recent surveys on Batanta and the collections 
were made in only a few parts of the island. A 
more thorough and focused sampling would 
probably result in finding more earthworms 
species. For comparison, the much smaller Lanyu 
(45.7 km), Kinmen (146.3 km?) and Matsu 
islands (29.5 km?) near Taiwan have much more 
species present and among them several are 
endemics (Chang et al. 2012, Shen 2018, Shen & 
Tsai 2002, Shen et al. 2013, 2014, 2015, Tsai et 
al. 2009). 
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